MAJOR DISASTER TYPES

G. TALEBAGHA, Mass. Inst. of Technology, School of En-
gineering, Cambridge, Massachusetts 021 39

This is the fourteenth in a series of reports covering work sup-
ported by the Nation.il Science Foundation under the pro-
gram of Research Applied to National Needs (RANN).

A description of the methodology and pilot application to the
SDDA problem have already appeared in Report 9. Chapter
2 of this report deals with the sensitivity analyses of the
SDDA problem to several parameters. A concise form of the
SDDA mathematical formulation using matrix notations is
also presented in Chapter 2. A new graphical method for the
determination of a suitable design strategy for n given design
situation is presented in Chapter 3. Illustrative examples of
actual situations are presented in Chapter 4 using the
proposed graphical method.

The results of sensitivity analyses of the Seismic Design Deci-
sion Analysis problem to the annual risk curve, human life
and injury costs and maximum tolerable death rate are
presented herein. Two criteria to decision-making were con-
sidered: cost-benefit with a dollar cost assigned to life loss
and maximum tolerable lives lost ratio.

A new graphical method for the quick determination of a suita-
ble design strategy for a group of buildings of given structural
type and general location is presented. The risk curve of the
building's location is superimposed on a tone-coded graph of
standard risk curves and the optimal design strategy is readily
determined. As an illustrative pilot application, the method is
applied to the choice of optimal design strategics for multis-
tory reinforced concrete apartment buildings in Huston, Long
Beach, and Paducah for each optimality criteria.
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3.0063, DAMAGE PROBABILITY MATRICES FOR
PROTOTYPE BUILDINGS

R.V. WHITMAN, Mass. Inst. of Technology, School of En-
gineering, Camhridgc, Massachusetts 02139

This is the eighth in a scries of reports prepared under National
Science Foundation Grants GK-27955 and GI-29936.

Starting with this report, a new title has been assigned lo the
series. Previously the series was called Optimum Seismic Pro-
tection and Building Damage Statistics. The new title,
Seismic Design Decision Analysis, more apply indicates the
overall objectives of the study. To date, SDDA has been ap-
plied only to multi-story buildings. However, the snme basic
approach can be applied to a wide range of engineered facili-
ties. Use of the words 'decision analysis,' and omission of the
word 'optimum,' reflects the need to consider human and so-
cial values rather than relying solely on cost/benefit analysis.

This report presents damage probability matrices (DPM) for
multi- story buildings, developed from various sources by
various techniques: Documentation of actual earthquake
damage, theoretical analysis, and judgment. This effort was
specifically aimed at developing DPM for the pilot applica-
tion of SDDA to multi-story buildings in Boston. More par-
ticularly, (he DPM presented in this report are intended to
apply lo 5 to 20 story buildings with reinforced concrete
frames or shear walls or with steel frames. The pilot study is
examining the effect of designing for the lateral forces
prescribed for the various seismic zones of the Uniform
Building Code (UBC). Thus, in this report, UBC 3 will be
used to denote a level of seismic resistance roughly
equivalent to that required for Zone 3 in the UBC, with

3.0066,

similar meanings to the terms UBC O, UBC 1 and UBC 2.
Superzone S denotes a lateral force requirement twice that
for Zone 3.
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3.0064,      SUMMARY   OF   METHODOLOGY   AND   PILOT
APPLICATION

K. V. WHITMAN, Mass. Inst. of Technology, School of En-
gineering, Cambridge, Maxsncinisetts 02139

This is the ninth in a series of reports covering work supported
by the National Foundation under Grants GK-27955 and Gl-
29936. The paper reproduced in this report is, in effect, a
shortened version of Report 10 scheduled for release at the
end of 1973. The development of the damage probability
matrices is described in detail in Report 8. This paper
describes a procedure for balancing cost and risk called
Seismic Design Decision Analysis (SDDA). While the
procedure potentially has a broad nmge of application, this
paper focuses specifically upon building code requirements.
To illustrate the procedure, a pilot application is presented
involving buildings of moderate height in Boston.
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3.0065,     STRUCTURAL          MODEL          TESTS          OF
EARTHQUAKE EFFECTS {ES 047)

J.I1. HALSARA, U.S. Army, Waterways Experiment Station,
Vickslmrx, Mississippi 39180

Purpose of study/investigation: To investigate the response of a
model concrete arch dam lo simulated seismic motions. The
results will provide information to verify analysis methods for
predicting tliu response of dams to earthquake motions.

Approach or plan: A l/24-scale model of the North Fork arch
dam will be subjected to vibratory loads at the crest and to
vibratory and simulated earthquake motions at the base of
the dam- The response of the dam will be .studied and experi-
mental results will l>e compared with analytical predictions,

Progress to dale; Tests on the model dam using electromagnetic
vibrators mounted on the crest have been completed. The
vibrators were run in and out of phase and the water level in
the reservoir was varied, from full to empty. The data will
provide information on mode shapes and the damping
characteristics of the dam. Preliminary tests using a closed
loop, servo-controlled, electrohydraulic vibrator have been
successfully conducted. The vibration test was conducted at
constant force levels and swept through its frequency range.
A three-dimensional grid for a finite element calculation hits
been set up. The calculations will he conducted using the
SAP code and compared with experimental data.
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3.0066,     EARTHQUAKE RESISTANCE OF EARTH  AND
ROCKFILL DAMS

L.W. HELLER, U.S. Army, Waterways Experiment Station,
Vicksburg, Mississippi 39180

Objective: To review the latest proposed methods of designing
earth and rock-fill dams to withstand the destructive effects
of earthquakes, and to delineate needed areas of research
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